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ABSTRACT 

This  is  the  second  in  a  series  of  research  reports,  the 
principal  objective  of  vhich  is  to  design  and  develop  a  multi¬ 
purpose  occupational  analysis  system  for  Navy  enlisted  billets. 

The  system  vill  provide  current,,- accurate,  detailed  information  for 
users  of  occupational  data,  and  vill  also  serve  as  a  basis  for 
further  studies  in  associated  fields  of  personnel  management. 

In  the  phase  of  the  study  reported  here,  methods  of  occupa¬ 
tional  analysis  used  by  other  military  services  and  the  Department 
of  Labor,  reported  previously,  are  reviewed  briefly  ana  appraised 
in  terms  of  their  applicability  to  Navy  billets.  A  method  for 
developing  an  occupational  analysis-  system  suitable  to  the  Navy  is 
proposed.  It  employs  the  most  recent  advances  in  the  techniques  of 
collecting,  analyzing,  storing  and  retrieving  occupational  infor¬ 
mation.  The  method  proposed  calls  for  the  establishment  of  a 

i 

computerized  occupational  data  bank,  and  for  the  use  of  billet 
inventories  in  the  collection  of  occupational  information. 

The  report  recommends  that  the  proposed  method  be  used  to 
conduct  an  occupational  analysis  of  the  Boatswain's  Mate  and 
Radioman  ratings,  and  that  this  work  be  considered  as  a  pilot  test 
of  the  method  for  its  subsequent  application  to  all  Navy  enlisted 
billets. 
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INTRODUCTION 


This  report  is  the  second  in  a  series  of  research  reports  oh 
the  design  and  development  of  an  occupational  analysis  system  for 
Navy  enlisted  billets.  In  the  first  report^-,  the  occupational 
'analysis  practices  followed  by  military  and  obher  agencies  of  the 
Government  and  by  civilian  industry  were  analyzed,  and  their 
applicability  for  Navy  use  was  assessed. 

The  purpose  of  this  report  is  to  present  the  steps  taken  to, 
reach  a  decision  regarding  the  selection  of  a  method  of  occupa¬ 
tional  analysis  which  would  effectively  describe,  the  work  done  in 
the  Navy. 

A  companion  study  in  billet  evaluation  is  closely  related 
to  the  present  study  in  billet  analysis,  and  three  reports2* 3 
in  that,  field  have  been  presented. 


Johnson,  Mark  E.  Job  Analysis:  Ah  Assessment  of  .Applicability  of 
Analysis  Systems  of  Other  Services  to  Navy  Enlisted  Billets. 

Naval  Personnel  Research  Laboratory,  Washington,  D.  C.  WRM  67-9* 
November  1 966. 

^ose,  Alexander  J.,  and  McTavlsh,  Francis  L.  Job  Evaluation:  A 
Preliminary  Analysis  of  Its  Application  to  Navy  Enlisted  Billets. 
Naval  Personnel  Research  Laboratory,  Washington,  D.  C.  WRM  66-27. 
January  19 66. 
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Rose,  Alexander  J.  Job  Evaluation:.,  A  Study  of  Selected.jSystems. 
and  Their  Application  to  Navy  Enlisted  Billets.  Naval  Personnel 
Research  Laboratory,  Washington,  D.  C.  WRM  67-3.  September  1966,. 

k 

Rose,  Alexander  J.  Job  ^Evaluation:  Selecting  the  Type  of  System 
for  Navy  Use.  Naval  Personnel  Research  Laboratory,  Washington,  D.  C 
WRM  67-7.  November  1966. 
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II.  APPROACH 


A  review  vas  made  of  the  criteria  which  had  been  proposed-1- 
for  a  system  of  billet  analysis  for  Navy  enlisted  billets. 

Methods  of  occupational  analysis  which  are  currently  being 
used  by  the  Marine  Corps,  the  Air  Force,  the  Army,  and  the  Depart 
ment  of  Labor,  previously  analyzed,  were  reviewed  briefly,  and 
ea,ch  was  appraised  in  terms  of  the  criteria  mentioned  above. 

Critical  elements  in  a  NAvy  occupational  analysis  system 
were  identified,  and  a  system  was  proposed  for  Navy  use.  It  was 
proposed  that  the  system  be  tested  prior  to  Navy-wide  application 
and  ‘two  ratings  were  selected  for  analysis  in  making  a  pilot 
test. 


Johnson,  Mark  E. 


Op.  Cit. 
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III.  DISCUSSION 


A.  Appraisal 

To  provide  a  basis  for  appraisal  of  an  occupational  analysis 
system  for  Navy  use,  the  following  factors  must  be  considered: 

1.  The  system  must  reflect  those  characteristics  that  are 
peculiar  to  the  Navy  work  situation,  and  must  respond  to  those 
characteristics . 

2.  The  system  must  provide  accurate,  up-to-date  information 
about  billets  which  are  composed  of  divergent,  multiple  duties  and 
tasks® 

3.  The  system  must  identify  differences  between  similarly 
described  billets  on  ships  of  different  types  if  differences  in 
actual  work  exist. 

4.  The  system  must  be  consistently  applied  and  with  consistent 
results. 

5.  The  system  must  cover  all  kinds  of  billets  and  all  duties 
involved  in  billets;  that  is,  it  must  include  collateral  duties 

as  well  as  rating  and  NEC  duties. 

6.  Occupational  information  must  be  provided  on  a  continuing 
basis  to  keep  the  system  current  and  must  be  responsive  to  changing 
Navy  tasks. 

7.  Kinds  of  data  collected  and  information  provided  must 
useful  for  the  'following  purposes:  training,  classification,  assign¬ 
ment,  billet  evaluation,  and  billet  reQenginggring.  Other  require¬ 
ments  may  be  identified. 
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■8.  The  system  must  he  relatively  inexpensive  to  establish  and 
maintain,  i.  e. ,  economically  feasible, 

9.  The  volume  of  data  suggests  that  the  system  is  feasible 
only  if  information  is  expressed  and  presented  suitably  for  computer 
processing. 

10.  Information, must  be  presented  in  clear,  concise,  unambiguous 
statements,  and  in  standardized  terminology. 
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B.  Methods  of  Occupational  Analysis 


f 


1.  U.  S>  Marine  Corps 

In  the  Marine  Corps- proced>ire  for  occupational  analysis, 
enlisted  personnel  who  have  received  training  in  job  analysis,  con¬ 
duct  an  analysis  of  each  bil3.et  hy  a  combination  of  questionnaire, 
interview  and  observation  of  one  incumbent  in  the  billet.  Three 
analysts  working  separately  analyze  the  billet  and  record  their 
findings  on  Billet  Analysis  Forms;  Completed  forms  are  sent  to. 

Marine  Corps  Headquarters,  and  any  discrepancies  among  the  analysts 
are  resolved  to  form  a  single  written  job  description  for  the  billet. 
Only  the  routine,  i.  e..  Military  Occupational  Specialty  duties  of 
the  billet  are  included  in  the  job  description;  collateral  duties 
are  disregarded. 

While  the  Marine  Corps  system  would  reveal  the  character  of 
Navy  work  in  most  respects,  it  would  not  cover  divergent  multiple 
duties,  and  therefore  would  not  present  a  complete  picture  of  the 
shipboard  billet.  The  Marine  Corps  system  has  proven  highly  satis¬ 
factory  for  doing  the  job  it  was  designed  to  do  for  that  service. 
However,  the  Marine  Corps  is  considerably  smaller  than  the  Navy,,  and 
requires  far  fewer  different  skills.  In  addition,  the  primary  purpose 
of  bil.'  ■  fc  analysis  in  the  Marine  Corps  is  to  supply  basic  information 
for  billet  evaluation.  The  development  of  such  procedures  for  the 
Navy  requires  a  multi-purpose  approach-  that  calls  for  obtaining 'more 
detailed  and  varied  occupational  information.  On  one  .hand,  the 
Marine  Corps  had  about  1200  different  billets  to  describe  in  order 
to  evaluate  its  billets.  The  Navy,  on  the  other  hand,  has  over  3100 
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different  billets  to  describe,  not  only  for  billet  evaluation,  but 
also  for  a  variety  of  othep  purposes.  Where  the  Marine  Corps  did 
not  have  to  use  EDP  procedures,  the  Navy  must. 

2.  U,  S.  Air  Force 

Analysis  of  the  jobs  within  a  specific  career  ladder  is  in  the 
research  and  development  phase,  and  is  performed  on  an  'as  needed1 
basis.  Personnel  research  analysts  prepare  inventories  of  the 
tasks  involved  in  career  ladder  jobs,  and  check  theie  inventories 
for  accuracy  with  qualified  technical  personnel.  The  Inventories 
sire  then  sent  to  a  selected  sample  of  enlisted  personnel  at  Air 
Force  bases  throughout  the  world.  Inventories  are  filled  in  by 
incumbents  and  are  returned  to  the  Personnel  Research  Office,  where 
incumbent  responses  are  key-punched  into  electronic  data  processing 
cards.  After  checks  are  made  for  accuracy,  the  information  is  fed 
into  a  computer  which  analyzes  and  tabulates  the  data.  The  printed 
computer  output  shows: 

(1)  Percent  of  incumbents  (in  the  sample)  who  perform  each 
task  listed. 

(2)  Average  percent  of  incumbent  time  that  is  spent  on 
each  task  performed. 

(3)  Average  percent  of  time  all  incumbents  in  the  seunple 
spend  on  every  task  listed  in  the  inventory. 

(4)  Cumulative  average  percent  of  time  spent  on  all  tasks 
listed,,  in  the  inventory  and  eirranged  in  order  from  the  highest 
average -percent  to  the  lowest.  Total  for  final  task  listed  amounts 
to  100  percent,  thus  accounting  for  all  time  spent  on  tasks  included 
in  the  job. 
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Many  of  the  features  of  this  system  appear  to  meet  the  require¬ 
ments  of  the  Navy  situation.  The  system  accomplishes  what  it  sets 
out  to  do,  and  does  this  regularly  in  acceptable  fashion.  It  is 
applicable  to  either  large  or  small  numbers  of  personnel,  and  can 
bring  out  both  the  extremes  and  the  differences  between  extremes  in 
billets.  It  uses  EDP  methods  extensively,  and  1b  acceptable  to  higher 
levels  of  management.  Initially,  at  least,  there  are  no  major 
obstacles  to  applying  a  system  of  this  type  to  the  Navy  situation. 

3«  U.  S.  Army 

In  the  Army,  a  new  system  of  occupational  analysis  is  under 
development.  Although  details  are  not  available  as  yet,  it  appears 
very  likely  the  system  will  include  the  use  of  line -item  inventories 
of  sample  jobs  and  a  computerized  occupational  data  bank. 

4.  U.  S.  Department  of  Labor 

In  the  Department  of  Labor,  job  analysts  interview  and  observe 
Incumbents  in  various  industrial  organizations  to  determine  the 
typical  content  of  Jobs  and  their  parameters. 

Analysts  combine  and  condense  the  informbtion,  and  the  resulting 
job  definitions  are  published  in  the  Department's  Dictionary  of 
Occupational  Titles.  The  publication  is  intended  chiefly  for  the  use 
of  the  U.  S.  Employment  Service  in  matching  people  with  available 
jobs. 

The  Labor  Department  proceeds  inductively  to  form  a  generalized 
description  of  a  job  from  a  number  of  observations  of  variations  of 
it.  The  Department  goes  beyond  the  specifics  which  characterize  "  . 
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the  job  as  it  exists  in  a  certain  company,  and  seeks  to  identify 
the  essential  features  of  the  job. 

This  objective  seems  to  resemble  that  of  the  Navy,  for  both 
are  concerned  about  knowing  what  duties  a  job  includes.  But  the 
Navy  has  extensive  interests  in  job  specifics,  and  can  scarcely  be 
content  vith  a  general  description  of  the  duties,  say,  of  a  Missile 
Technician.  A  Missile  Technician  who  can  work  on  a  team  operating 
one  missile  cannot  necessarily,  because  of  that  fact,  participate 
in  operating  all  other  missiles  as  well.  The  Labor  Department 
system,  therefore,  is  not  valid  for  Navy  purposes. 
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1.  Selection  of  Method 

As  an  aid  In  selecting  a  method  for  a  Navy  occupational  analysis 
system,  informal  conferences  were  held  with  current  and  potential 
users  of  occupational  data.  They  were  informed  that  a  comprehensive 
billet  analysis  system  was  under  development.  All  of  those  who  were 
consulted  said  they  could  use  to  advantage  more  billet  information 
than  they  currently  have.  They  were  invited  to  suggest  particular 
types  of  information  which  would  be  helpful  in  performing  their 
organizational  functions. 

To  select  and  develop  the  most  appropriate  procedure  for  a  Navy 
billet  analysis  system,  the  purpose  of  the  system  must  be  re-examined. 
This  study  was  initiated  to  develop  an  occupational  analysis  system 
that  would  provide  information  for  use  in  a  variety  of  operations 
involved  in  personnel  management,  such  as  training^  classification, 
advancement,  retirement,  assignment,  and  others.  To  provide  infor¬ 
mation,  a  system  must  arrange  for  getting  it.  The  sy t  ,em  will  be 
Incomplete,  however,  if  it  is  concerned  only  with  collecting  and 
analyzing  information.  It  must  primarily  provide  information  for 
whatever  use  is  intended.  As  a  whole,  the  system  will  have  to  provide 
for  the  selection,  collection,  analysis,  storage  and  retrieval  of 
occupational  information.  If  a  system  is  to  he  viewed  in  terms  of 
the  objective  it  seeks,  then  all  its  component  procedures  must  be 


borne  in  mind 


1 


The  content,  scope  and  use  of  the  system's  information  'will  he 
limited  and  influenced  hy  the  manner  in  which  the  information  is 
provided.  Historically,  the  tool  of  writing  has  been  used  to  store 
information,  and  reading  has  been  the  process  by  which  the  infor¬ 
mation  concealed  in  written  symbols  was  retrieved.  But  writing  and 
reading  lead  to  problems  in  semantics,  and  limit  the  Information  which 
can  be  conveyed  from  writer  to  reader.  Until  recently,  similar 
limitations  restricted  the  usefulness  of  occupational  analysis 
systems. 

In  recent  years,  the  use  of  computers  has  added  4  new  dimension 
to  the  process  of  storing  and  retrieving  information.  A  single 
machine  will  analyze,  store  and  retrieve  large  quantities  of  infor¬ 
mation  In  a  matter  of  seconds.  The  technical  improvements  which  ' 
have  been  made  in  this  type  of  machine,  and  the  wide  satisfaction 
which  has  attended  its  use  by  industrial  organizations,  educational 
institutions  and  government  agencies  have  made  the  phrase  'data  bank' 
a  commonplace  in  contemporary  language. 

The  data  bark  procedure  for  providing  occupational  information 
comprises  methods  which  are  markedly  different  from  the  traditional 
methods  of  human  analysis,  writing  and  reading.  The  two  contrasting 
procedures  offer  alternative  courses  of  action  in  developing  a  Navy 
occupational  data  system. 

Of  these  two  alternatives,  the  data  bank  is  by  far  the  pre¬ 
ferable  choice,  for  the  following  reasons: 
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a.  Analysis,  storage  and  retrieval  of  information  are 
mechanized,  and,  provided  the  premises  and  programing  are  correct, 
the  opportunity  for  human  error  is  greatly  diminished* 

b.  Availability  of  information  is  greatly  increased. 

c.  Manageable  quantity  of  information  is  greatly  inci'eacedC. 

d.  Processing  of  information  is  very  greatly  accelerated. 

e.  Space  required  for  storage  of  information  is  much 
diminished. 

If  computer  processing  can  be  planned  to  accomplish  the 
analysis,  storage  and  retrieval  of  information,  there  remains  the 
question  of  selection  and  collection  -  that  is,  of  vhat  information 
to  get  and  hew  to  get  it. 

The  research  analyst  should  select  the  types  of  information 
to  be  obtained.  It  is  assumed  that  the  analyst  will  make  his 
selection  on  the  basis  of  the  purposes  which  the  system  is  to 
serve.  Before  selecting  the  type  of  information  which  would  serve 
any  specific  purpose,  the  analyst  should  consult  with  persons  in  the 
fields  which  are  concerned  with  that  purpose.  For  instance,  if  the 
information  is  to  serve  as  a  basis  for  determining  the  training  to 
be  given,  then  the  people  responsible  for  training  should  be  con¬ 
sulted  to  ensure  that  the  type  of  information  to  be  obtained  will 
be  useful  to  them  and  willbhelp  accomplish  their  objectives.  The 
information  to  be  obtained  and  stored  in  a  data  bank  should  be 
determined  by  the  multiple  purposes  which  the  system  seeks  to  serve. 
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Methods  of  collecting  occupational  information  fall  essentially 
into  two  groups.  One  group  comprises  the  methods  which  involve  the 
Joint  efforts  of  analyst  and  incumbent,  such  as  interview,  conference, 
and  observation.  Here  the  analyst  and  Incumbent  are  working  together. 
The  other  group  includes  methods  in  which  analyst  and  incumbent  work 
separately,  apart  from  each  other.  These  methods  rely  on  question¬ 
naires,  job  inventories  or  diaries  to  obtain  information. 

If  cost  is  a  factor  in  deciding  how  to  collect  information,  then 
the  latter  group  of  methods  has  a  great  advantage,  for  one  analyst 
can  in  a  given  time  accomplish  much  more  by  mail  than  he  can  when 
his  personal  presence  is  required  for  an  interview.  The  problem  for 
this  group  of  methods  is  communication.  Doiels  the  reader  get  the 
meaning  which  the  writer  seeks  to  convey? 

To  a  considerable  degree,  this  problem  can  be  managed  when  the 
analyst  exercises  control  over  the  language  used.  This  is  the 
advantage  of  the  Job  inventory,  in  which  the  analyst  selects  the 
language  used  and  the  incumbent  replies  with  a  'yes'  or  'no'  or 
perhaps  only  with  a  checkmark.  In  this  situation,  the  possible 
variants  in  meaning  are  greatly  limited,  and  the  whole  operation 
becomes  more  controllable  and  objective.  In  addition,  verbalisation 
becomes  unnecessary  for  the  incumbent,  and  this  facilitates  the 
transfer  of  information. 

The  collection  of  occupational  data  for  Navy  enlisted  billets 
involves  more  than  3100  billet  classes  and  more  than  650,000  persons. 
(Any  combination  of  rating,  rate,  and  NSC  is  considered  to  be  a  billet 
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class.  Currently  there  are  66  ratings,  and  7^  NECs.  A  list  of 
NECs  "by  source  rating  will  be  found  in  Appendix  A,  page  1 6  )  In 
view  of  the  magnitude  of  this  task,  it  would  appear  practical, 
economical  and  desirable  to  use  the  job  inventory  method  of 
obtaining  the  large  bulk  of  Navy  occupational  information.  Addi- 

y.  ■ 

tionally,  however>  techniques'Of  billet  analysis  requiring  observa¬ 
tion  and  interview  must  be  employed.  Selective  application  of  these 
techniques  to  billets  covered  by  billet  inventories  will  (l)  con¬ 
tribute  toward  the  completeness  and  accuracy  of  the  inventories  and, 
(2)  will  serve  as  a  check  for  validating  the  Job  information  obtained 
through  the  inventories. 

Observation  and  interview  techniques  must  also  be  applied  to 
billets  that  exist  in  small  numbers,  or  to  billets  of  an  unusual 
type  where  construction  of  an  adequate  inventory  would,  in  fact, 
necessitate  on-site  observation/iaterview  by  an  analyst. 

In  summary,  the  most  promising  procedure  for  a  multi-purpose 
occupational  analysis  system  for  Navy  use  appears  to  be  a  combination 
of  the  following  components: 

a.  Analyst-  research  to  select  type  and  amcupt  of  information 
to  be  obtained. 

b.  Use  of  Job  inventories  to  collect  most  of  the  information 
required. 

c.  Use  of  on-site  observation/interview  techniques  to  augment 
and  validate  the  inventories. 
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d.  Establishment  and  maintenance  of  a  computerized  occupa¬ 
tional  data  bank  for  analysis,  storage  and  retrieval  of  information. 

2.  Pilot  lest  of  Method 

Before  any  broad-scale  application  of  the  foregoing  system  is 
undertaken,  the  system  should  be  tested  to  permit  observation  of 
its  operation  and  assessment  of  its  results.  Testing  could  be 
accomplished  by  using  the  system  to  make  an  occupational  analysis 
of  perhaps  two  enlisted  ratings  and  their  related  NECs. 

The  ratings  to  be  selected  for  analysis  should: 

a.  Embody  duties  which  are  thoroughly  characteristic  of  Navy 
duties,  although  not  necessarily  exclusively  Navy  duties. 

b.  Differ  sufficiently  from  each  other  to  provide  some 
Indication  of  the  flexibility  and  adaptability  of  the  system  in 
describing  Navy  skills  of  varying  kind  and  complexity. 

c.  Include  all  rates  from  Third  Class  to  Master  Chief  Petty 
Officer. 

d.  Have  a  substantial  number  of  related  NECs. 

e.  Be  found  on  all  types  of  ships. 

The  ratings  of  Boatswain's  Mate  and  Radioman  meet  the  fore¬ 
going  criteria,  and  will  be  used  in  a  pilot  test  of  the  proposed 
occupational  analysis  system. 


Ik 


IV.  CONCLUSIONS 


It  is  concluded  that  a  multi-purpose  occupational  analysis 
system  suitable  for  Navy  purposes  requires  the  establishment  and 
maintenance  of  an  occupational  data  bank.  In  this  system,  a  computer 
will  be  used  for  the  analysis,  storage  and  retrieval  of  billet  in¬ 
formation  which  will  be  obtained  through  the  use  of  job  inventories. 
The  system  will  provide  a  variety  of  Information  for  different  • 
purposes  in  personnel  management.  A  practical  test  of  the  system, 
will  be  conducted  prior  to  its  general  application. 


V.  RECOMMENDATION 

Proceed  to  develop  job  inventories  and  other  materials  needed 
to  conduct  a  pilot  test  of  the  proposed  method  for  a  Navy  occupa¬ 
tional  data  system. 
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